The aim of this study was to review our experience of postnatal investigations and management of congenital lung lesions. Methods All children with antenatal diagnosis undergoing surgical management were identified from hospital records. Antenatal diagnosis and serial antenatal ultrasound findings were noted, postnatal chest X-ray (CXR) and computed tomographic (CT) scan were reviewed. Pearson correlation coefficient (r) was used to look into relation between CT scan and per-operative findings. Surgical management and outcome of these lesions were assessed. Results A total of 38 children were identified between January 2000 and December 2011; 22 were males and 16 were females. The mean gestational age at diagnosis was 21 weeks (range18 to 26 weeks). Five children showed complete resolution antenatally. Four children were symptomatic at birth. Postnatal CXR showed an abnormality in only 17 infants. CT scan with three-dimensional (3D) reconstructions was performed at the mean age of 7.7 months (range 1 day to 42 months). CT scan correlated well with per-operative findings and provided adequate anatomical information r ¼ 0.98. Open thoracotomy and lobectomy/excision was performed in 23, and 15 had thoracoscopic lobectomy/excision. The mean age of operation was 18 months (range 2 days to 96 months). Twenty patients had signs of recurrent preoperative infection with pleural adhesions and hilar thickening resulting in conversion of 10 thoracoscopic cases to open surgery. Histology confirmed 26 congenital cystic adenomatoid malformations, 2 hybrid lesions, 7 sequestrations, and 3 bronchopulmonary malformations.
Introduction
Congenital lung lesions are rare entities comprising congenital cystic adenomatoid malformation (CCAM), bronchopulmonary sequestrations (BPS), congenital lobar emphysema, 1 and bronchogenic cysts in majority of cases. Antenatal course of the lung lesions is well studied and it varies from complete resolution to hydrops and fetal death. 2 However, the ability to predict the postnatal course by antenatal ultrasound (US) is limited. 3 Postnatal evaluation and treatment of asymptomatic congenital lung lesions are becoming less controversial with most centers opting for the removal of the lesions. 4 The development of malignancy within CCAM is now increasingly being reported, 5 hence surgical treatment is suggested by many.
We explored postnatal investigations and management of congenital lung lesions in our center.
Materials and Methods
A retrospective review of hospital records for surgically managed congenital lung lesions over an 11-year period between January 2000 and December 2011 was done after obtaining approval from the departmental audit and governance committee. Antenatal course was identified from records at the regional fetal medicine department of the Rosie Maternity Hospital, Cambridge University Hospitals NHS Foundation Trust. Antenatal diagnosis was made by US and serial scans were performed to monitor the size and progression of the lesions, which included size of the lesion, assessment of mediastinal shift, amniotic fluid, and hydrops. Postnatal clinical findings and investigation were noted. Chest X-ray (CXR) at birth and computed tomographic (CT) scan with three-dimensional (3D) reconstructions was done at a later date for postnatal evaluation of the lesion. Pearson correlation coefficient (r) was used to look into the relationship between CT scan and per-operative findings. Surgical technique used, operative findings, and postoperative followup were assessed. The patients were reviewed in joint surgical and respiratory clinic. Histological diagnosis were noted and correlated with CT scan and operative findings.
Results
A total of 38 children with antenatal diagnosis of the congenital lung lesions were operated during this period; 22 were male and 16 were female. All of them had antenatal anomaly scan at the mean gestational age of 21 weeks (range 18 to 26 weeks).
Five (13.15%) children showed apparent complete resolution on serial antenatal scans and postnatal CXR; however, postnatal CT scan showed the lesion persisting. Four children were symptomatic immediately after birth. Three required ventilation and one chest intubation for pneumothorax. Seventeen (44.7%) children developed repeated respiratory symptoms preoperatively. Out of 38 patients, 21 remained asymptomatic. Histological evidence of infection was found in 59% of asymptomatic children.
Postnatal CXR was unremarkable in 23 antenatal diagnosed patients (60%). CT scan with 3D was performed at the mean age of 7.7 months (range 1 day to 42 months). CT scan correlated well with per-operative findings and provided adequate anatomical information (r ¼ 0.98), ►Figs. 1 and 2. CT scan showed sensitivity of 87% and specificity of 100% in predicting systemic vascular supply for BPS.
The mean age of operation was 18 months (range 2 days to 96 months). Open thoracotomy with lobectomy or excision was performed in 23 patients (►Table 1). In older patients, this involved subperiosteal resection of a rib. Fifteen had thoracoscopic lobectomy or excision (►Table 1). The thoracoscopic operations were done with three 5 mm ports in the majority of patients. One of the ports was later converted to 12 mm for introduction of a stapling device and lobe extraction. The hilum was dissected and LigaSure and/or surgical staples were used to seal blood vessels. Twenty children had per-operative signs of recurrent postnatal infection with pleural adhesions and hilar thickening resulting in conversion of 10 thoracoscopic cases to open surgery.
Histology confirmed 26 CCAM, 7 BPS, 2 hybrid lesions, and 3 bronchopulmonary malformations. Chest tube was removed after 24 to 48 hours of the operation. Immediate postoperative complications were delayed chest extubation for small persisting air leak from the chest tube in three patients after thoracotomy and lobectomy. One child developed small port site flail segment after thoracoscopic lobectomy which resolved spontaneously. No difference in complication rate was observed between thoracotomy and thoracoscopic procedure; however, there is significant difference in hospital stay (►Table 2, p < 0.0005).
At 3-month follow-up, all the children did well clinically and radiologically. One child had recurrent chest infection, the follow-up bronchoscopy showed bronchomalacia that improved in due course without any surgical intervention.
Discussion
US has increasingly been used for antenatal diagnosis and monitoring progression of congenital lung lesions. Some of these lesions undergo partial or complete regression. 6 However, antenatal finding are not predictive of the postnatal course. 7 Five cystic lesions showed complete resolution on antenatal scans in our study, yet postnatal investigation with CT scan showed the persistence of the lesions. There are also reports of the congenital cystic lesion presented in adults with repeated chest infections. 8 Postnatal investigations are important and needed to be performed even in the antenatally resolved cases and clinically asymptomatic patients. CXR is the first line of investigations, its accuracy is poor and high false-negative rates were reported. 9 Sixty percent of patients in our series did not show lesion on the postnatal CXR, but it may be useful in showing mediastinal shift or a small pneumothorax. CT scan is the good predictor of the presence and diagnosis of the lesion, and correlates well with surgical and histological findings. In few cases though, it was difficult to differentiate precisely between BPS and CCAM but 3D reconstruction of CT scan images proved useful to illustrate the anatomy better, and guided the surgeon in planning surgery particularly in identifying the systemic vessels supplying BPS. 10 Treatment of the asymptomatic lesions (monitoring or resection) is becoming less controversial. It has been suggested that nonoperative management for the asymptomatic patients with congenital cystic lesion is appropriate and that only 10% of the patient developed complications when managed conservatively. 11 In our opinion, the follow-up of these patients is not only difficult but requires repeated radiation exposure due either to repeated CXR or CT scans. Lifetime cancer mortality risks attributable to radiation from pediatric CT scan examination are estimated to be considerably higher than adult, both because of increased dose per milliampere second and increased lifetime risk per unit dose. 12 Surgery is recommended on the basis that there is potential risk of the repeated chest infections, pneumothorax, and possible malignancy. Up to 15 cases are reported with associated malignancies both in the children and adults. 13 The risk of developing pleuropulmonary blastoma is 4% and mortality rate was described to be 20% in a recent report. 4 Initially we inherited a cohort of patients managed conservatively, hence the relatively older mean age of operative interventions. This also may account for our high incidence of initially asymptomatic patients becoming symptomatic later and needing surgical treatment.
We observed that the surgical dissection is difficult to achieve in the cases that were operated when older and they demonstrate either clinical or subclinical infection which were documented on surgical findings and histology. The appropriate time to intervene is not well documented; however, surgical treatment is safe in all age group. 14 It has also been shown that increasing complications result for delayed and emergency surgery and early surgery at 3 to 6 months of age is recommended, 14 which we agree with. Better outcomes were reported when surgery is performed in asymptomatic children. 15 We had to convert 10 thoracoscopic to open lobectomies for the reasons that it was difficult to proceed because of inflammation and adhesions.
Conclusions
Antenatal resolution on US and normal postnatal CXR are not reliable indicators of resolution of the lesion. Early postnatal CT scan preferably with 3D reconstruction and early surgical treatment are suggested, as delaying the operation may result in repeated infection making the thoracoscopic approach more difficult. 
Conflict of Interest None

